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® Ointment base and ointment 



© A gef ointment base having stable viscosity and resistant to a light which comprises an aqueous 
carboxyvinyl polymer solution and an amino acid in an amount effective for Increasing the viscosity of the 
aqueous carboxyvinyl polymer solution, and a gel ointment comprises an active medical substarwe and the gel 
ointment t>ase as set fortin above, which has stable viscosity and resistant to a light at a pH range which does 
not give any irritation to viscous memkMranes and skins. 
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OINTMENT BASE AND OINTMENT 



This invention relates to a novel gel ointment base and a gel ointment which is a mixture of said gel 
ointment base and an active ingredient more particularly, to a gel ointment base which is prepared by 
increasing the viscosity of an aqueous carboxyvinyl polymer solution with an amino acid, and a gel ointment 
which IS prepared by admixing the base with an active ingredient and is suitable for applying to viscous 
5 membranes (e.g. eye« nosal cavity, oral cavity, rectum, vagina, urethra) and skins. 



Technical Background 

70 A gel base prepared by increasing the viscosity of an aqueous carboxyvinyl polymer solution with a 
basic viscosity-increasing agent such as sodium hydroxide, triethanolamine, diisopropanolamine. etc. has 
such excellent characteristics that (I) since the stock polymer has a high purity and uniform quality. It can 
give a topical preparation with a high reproducibility, (ii) it shows almost a. constant viscosity in the range of 
a temperature of from 10® to 70*'C, (i'l) it is hardly decomposed with microorganisms such as bacteria, (iv) 

75 the gel is stable in a wide range of pH. and the like, and hence, it has been used for preparing various 
topical preparations such as medicines, cosmetics, etc. However, the gel base has such defects that the 
viscosity thereof is decreased by irradiation with a light (ultraviolet light), and it shows low storage stability, 
and further that it is restricted in the utility. When the above-mentioned conventional basic viscosity- 
increasing agents are used, it must be adjusted to pH 10 or higher in order to eliminate the above defects. 

20 An ointment having pH 10 or higher shows high irritation to viscous membranes and sicins which is not 
tolerable. 



Brief Summary of the Invention 

25 

The present inventors have extensively studied as to various viscosity-increasing materials suitable for 
increasing the viscosity of a carboxyvinyl polymer solution which can give a gel having a stable viscosity 
and being resistant to a light (ultraviolet light) at a pH range which does not give any initation to viscous 
membranes and skins, and tt has now been found that specific amino acids can increase the viscosity of a 

30 carboxyvinyl polymer to give a gel ointment base having excellent charactristics without decreasing of the 
viscosity even by a light (ultraviolet light), and that a gel ointment prepared by admixing said base with an 
active ingredient is very excellent without decreasing of the viscosity even by a light (ultraviolet light), and 
then, this invention has been accomplished. 

An object of this Invention is to provide a gel ointment base having a stable viscosity and resistance to 

as a light which is prepared by increasing the viscosity of an aqueous carboxyvinyl polymer solution with an 
amino acid. Another object of the invention is to provide a gel ointment which has a stable viscosity and 
being resistant to a light at a pH range which does not give any irritation to viscous membranes and skins in 
living bodies. These and other objects and advantages of the invention will be apparent to those skilled in 
the art from the following description. 

40 

Brief Description of Drawing 

Rgures show graphs of the comparison of lowering of viscosity by irradiation with a light under various ^ 
45 test conditions as to the gel ointment base of this invention and a reference base in -Rg. 1 and Rg. 2. and 

as to the gel ointment of this invention and a reference ointment in Rg. 3 and Rg. 4. respectively. ^ 

Detailed Description of the Invention 

so 

The gel ointment base of this invention comprises an aqueous carboxyvinyl polymer solution and an 
amino acid of an amount effective for increasing the viscosity of the aqueous carboxyvinyl polymer solution, 
which can be prepared^ for example, by adding an amino acid to an aqueous carboxyvinyl polymer solution 
with stirring and thereby mixing uniformly them, and optionally followed by adjusting to pH 4 to 9 with an 
appropriate pH adjuster. 

2 
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c^opo. 934. ibid. 940. .bid' L wHicH ^L^^^ uTa i^i^r^ I 

amino aciSs are us^X uyd1^,^^W To.^l^lnT. P^o«"«- These 

composition. Other amTno Tc^ciL srch^ phe^ "^^'^ °" 

'0 asparagine. glutamine, \eucint Sc aTnot ZrlT^l ^ ■ ^^^^"^ S'"*^'^''^ tryptophane 

glycine Shows increie o^^e >S^o^rcS\^o!win . carboxyvinyl polymer, and although 

against the irradiation wW, a iS Sal^?S ' ^T^'' '* *° ^'^'^^^'^y ^'"tV 

invention. . ^ (ultraviolet light), and hence, they are not suitable for the present 

The pH adjuster includes the conventional bases which are usuallv ..oow , • 

:r ■ -e-nrta^-g irco':LiirZ:;: ~ r^ircs^- 

set ^r";^^^^^ medlcal substance and the gel ointment base as 

prepared above aTd mli^ih^n^ nr^^ ^ ^ ^"^ ^"''''^ ingredient to the gel ointment base as 

thereto an a^u^ufa^lo Lid sot^In Z'^ 1 T "^"^"^ carboxyvinyl polymer solution, adding 
adjusting to% 5to Hima pH^Sr ' ""'"^ "P^^-'-y ^^^^^ ^ 

wateNn™'an?rp"r:;S int^^e'Tr ""''^ '"^^ ^'^'^ or 

preparation thereof preparation, i.e. .n an aqueous solvent used In the step of 

sedateT'JShl^'girSe'c'Srarhy?^^^ "'"^^V •'^"«'<- 

analgesics and anLflaZaSry igtte^^^^^^^ ^ SnT' S^^^'l P'^^"??^"^'- ^^-^ antipyretics. 

:L-barrn.?ap~^^ 

rhythmic agents such i ^0^^0101 hySS^ri^^^^^ as ubidecarenone. etc.; antfar- 

vasodilators such as isosorisiiTtrate ^^^^?n?n. w-^^^^^^^ '.^ disopyramide. etc.; coronary 

effective for digesS orgS7^ c^ Tdor^2riT„; .^^^ dipyridamole, etc.; agenS 

dexamethasone betamem^onnho^hfr^'^^"^- ^^"j' such as triamcinolone acetTnide. 

propionate, etc ^^S"s sucrr^aTexSSc ^^^^^^ .T""''- ''-lomethasone 

nitrate, tetoconazole etc.; ^timor aqente^^ ung.cdes such as clotrimazole, miconazole 

such as amoxycillin. ampicX cSphSx p Soh^oiTtn. °™"'ff''' ""^^^PtoP^rine. «tc.: antibiotics 
ytetracycline hydrochloride, e c.'. ?>^sf<^o^,c^^TZ^r' «nrthromycin. ox- 

interferon. etc.. and the like Se dos^S ^rJ^ -f ^^^^ ^ urokinase.* TPA. 

agents, but is usually tn an amount suffident exh ibE'thTr' J^^'^'^'^^ the Wnds of the 
those s^ed in the art from the usu^ S^^^ ;r 2^^^^^ "''^ ^^'^^^ ^ 

opat^Se! buTSe^^'l^^^^^^^^ ^ ^ei ointment becomes 

when It is desirable that the active inoredSft rnfJ,!?, ^^L k ' x^®* «««=tively be used. However, 

as in case of applying io'le'S:, '^^^^J^^^^^:^;^^^^^^^^ "to the living bodies 

a water-soluble organic solvent and then it i., w * solubiUzer or it may be previously dissolved in 
includes lower alcohor(erith^ol^ f^^^^^^^^ water-soluble organic solvent 

glycol, polyethylene glycol h^vin^TlTerarifS'^^ '■^'l^r'"' 

cpcceXsrrrtSe-^^^^^^ 
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hardly applicable to the viscous membranes and the skins, and on the other hand, when the viscosity is 
higher than 100,000 cP, the preparations are too hard and hence are hardly administered. Besides, when 
the viscosity is lower, the active ingredient can rapidly be absorbed into the body and hence the 
preparation is a rapid release one, and on the other hand, when the viscosity is higher, the gel is slowly 

5 degraded and the active ingredient is slowly absorbed and hence the prepar ation is a sustained and 
delayed release one. The viscosity is somewhat affected depending on the kinds of the active ingredients to 
be added, but mainly depends on the concentration of carboxyvlnyJ polymer. In order to obtain the gel base 
or gel preparation having the desired viscosity, the carboxyvinyl polymer is used In an aqueous solution 
having a concentration thereof in the range of 0.1 to 5.0 % by weight, as mentioned hereinbefore. When the 

70 viscosity is decreased by the addition of the active ingredient, an aqueous solution of carboxyvinyl polymer 
haxdng a higher concentration thereof is used, and thereby, there can be obtained the desired gel having a 
suitable viscosity. 

The gel ointment base and gel ointment of this invention show less lowering of viscosity by the 
irradiation of a light and hence are superior in comparison with the conventional gel ointment bases or 
IS preparations which are prepared by using conventional basic substances as a viscosity-increasing agent as 
IS clear from the comparative experiments as disclosed hereinafter. 

The present invention is illustrated by the following Examples and Experiments, but should not be 
limited tiiereto. Hereinafter, means % by weight Besides, in this invention, the viscosity is measured 
by using C type viscometer (manufactured by Tokyo Keiki K.K., Japan) at 20"* G. 

20 

Example 1 

Carboxyvinyl polymer (Carbopoi 940) is dissolved in purified water to give a 4 % aqueous carboxyvinyl 
25 polymer solution. To the aqueous solution (12.5 g) is gradually added a 4 % aqueous L-arginine solution 
(25 g) with stirring, and thereto is added purified, water so as to become totally 100 g. and the mixture Is 
unlfbrmiy mixed to give a gel having pH 7.3 and a viscosity of 38,000 cP (the concentration of carboxyvinyl 
polymen 0-5 %). 

In the same manner as described above except that the conc^ttration of cart>oxyvinyl polymer is varied 
30 (the arhount of L-arginine is double of tiiat of carboxyvinyl polymer), there are prepared gels having the 
following viscosities. 
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Concentration of Viscosity (cP) 

carboxyvinyl polymer (%) 



4.0 


120,000 


3.0 


87,000 


2.0 


72,000 


1.0 


50,000 


0.50 


38,000 


0.25 


29,000 


0.10 


10,000 



Example 2 



To the 4 % aqueous carboxyvinyl polymer solution (30.0 g) as prepared in Example 1 is gradually 
added a 4 % aqueous L-arginine solution (60 g) with stirring and thereto is further added purified water so 
as to become totally 100 g. The mixiture is uniformly stirred to give a gel having pH 6.7 and a viscosity of 
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56.000 cP (the concentration of carboxyvinyl polymer: 1 .2 %). 

In the same manner as described above except that other amino acids are used Instead of L-arginine 
(the amount of the amino acids is double of that of carboxyvinyl polymer) and the concentration of 
carboxyvinyl polymer is 12 %, there are prepared gels having the following viscosities. 





Amino acid (addition 
amount: 2.4 %) 


Viscosity 


10 


L-arginine 


56,000 




L-alanine 


50,000 


15 


L-serine 


48,000 




L-histidine 


55,000 




L-proline 


49,000 


20 


valine 


48,000 



25 



30 



Example 3 

To a 4 % aqueous carboxyvinyl polymer solution (25.0 g) is gradually added a 4 % aqueous L-aJan!ne 
solution (25 g) with stinring to increase the viscosity and further is added a 2 % aqueous sodium hydroxide 
solution (20.0 g), and the mixture is stirred and thereto Is further added purified water so as to become 
totally 100 g. The mixture is unifonmly stirred to give a gel having pH 7.3 and a viscosity of 48.500 cP (the 
concentration of carboxyvinyl polymer: 1 .0 %). 



Example 4 



To a 4 % aqueous carboxyvinyl polymer solution (12.5 g) is gradually added a 4 % aqueous L-lysine 
solution (12.5 g) with stirring to increase the viscosity and further is added a 2 % aqueous triethanolamine 
solution (17.5 g). and the mixture is stirred and thereto is further added purified water so as to become 
totally 100 g. The mixture is uniformly stin'ed to give a gel having pH 7.5 and a viscosity of 41,000 cP (the 
concentration of carboxyvinyl polymer: 0.5 %), 
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Example 5 

Eye drops of disodium cromogllcate (2.0 %): 

Materials Amount (%) 
disodium cromoglicate 2.0 

1 % aqueous carboxyvinyl polymer 

solution 25*0 

2 % aqueous L-arginine solution 25.0 
purified water 48.0 

To a 1 % aqueous carboxyvinyl polymer solution is gradually added a 2 % aqueous L-arginine solution 
and the mixture is stinred to increase the viscosity to give a gel. To the gel is added disodium cromoglicate. 



5 
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5 



and the mixture is uniformly stirred to give a gel preparation (pH 7.3, viscosity 1.100 cP). 
Example 6 

Nosal drops of disodium cromoglicate (2.0 %): 

Materials Amount (%) 

70 disodium cromoglicate 2.0 

2 % aqueous carboxyvinyl polymer 

solution 25.0 



7S 



20 



25 



2 % aqueous L-serine solution 25.0 

2 % aqueous sodium hydroxide solution 10.0 

purified water 38.0 

To a 2 % aqueous carboxyvinyl polymer solution is gradually added a 2 % aqueous L-serine solution 
and the mixture is stinred to Increase the viscosity to give a gel. The pH is adjusted with a 2 % aqueous 
sodium hydroxide solution, and thereto is added disodium cromoglicate. and flie mixture is uniformly stirred 
to give a gel preparation (pH lA, viscosity 8,200 cP). 

Example 7 

Lectal infusion preparation of insulin (10 U/g): 

Materials Amount (%) 

insulin 0.0377 

^5 4 % aqueous carboxyvinyl polymer 

solution 25.0 

4 % aqueous L-lysine solution 50.0 

4Q purified water 24.9623 

To a 4 % aqueous carboxyvinyl polymer solution is gradually added a 4 % aqueous L-lysine solution 
with stirring and the mixture is continuously stirred to give a gel. To the gel is added a suspension of insulin 
in purified water, and the mixture is uniformly stirred to give a gel preparation (pH 6.8, viscosity 26,100 cP). 
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Example 8 

Rectal infusion preparation of diltiazem hydrochloride (1 .0 %): 

5 Materials Amount (%) 

diltiazem hydrochloride 1,0 

4 % aqueous carboxyvinyl polymer 
70 solution 12.5 

4 % aqueous L-valine solution 25.0 

2 % aqueous sodium hydroxide solution 10.0 

purified water 51.5 



75 



To a 4 % aqueous carboxyvinyl polymer solution is added purified water and thereto is gradually added 
diltiazem hydrochloride with stirring. To the mixture is gradually added a 4 % aqueous L-vallne solution and 
20 the mixture is uniformly stirred to increase the viscosity and thereto is gradually added a 2 % aqueous 
sodium hydroxide solution. The mixture is stirred to give a gel preparation (pH 6.9. viscosity 10,000 cP). 
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Example 9 

Rectal infusion preparation of diclofenac sodium (2.5 %): 

Materials Amount (%) 

diclofenac sodium 2.5 

4 % aqueous carboxyvinyl polymer 

solution 12^5 

4 % aqueous L-arginine solution 50.0 

purified water 35.0 

To a 4 % aqueous carboxyvinyl polymer solution is gradually added a 4 % aqueous L-arginine solution 
witii stirring and the mixture is continuously stin-ed to give a gel. To the gel Is added a solution of diclofenac 
sodium in purified water and the mixture Is unifonnly stinred to give a gel preparation (pH 7.2, viscosity 
8,000 cP). 



55 
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Example 10 

Eye drops of ketoprofen (O.l %): 

Materials Amount (%) 

ketoprofen 0 . 1 



1 % aqueous car boxy vinyl polymer 

solution 20.0 

1 % aqueous L-proline solution 40.0 



2 % aqueous sodium hydroxide solution 16.0 
purified water 23.9 

To a 1 % aqueou$ carboxyvinyl polymer solution is gradually added a 1 % aqueous L-proline solution 
with stinring and the mixture is continuously stirred to give a gel. To the gel are added a 2 % aqueous 
sodium hydroxide solution and a solution of ketoprofen fn purified water, and the mixture is uniformly stirred 
to give a gel preparation (pH 7.8, viscosity 1.000 cP). 



Experiment 1 



As to the gel ointment bases and gel ointments of this invention and reference bases and reference 
preparations which were prepared in the same manner as described above except that a conventional 
viscosity-increasing agents (sodium hydroxide, tnethanolamine) is used, there were compared the lowering 
of viscosity by irradiation with a light in a transparent glass vessel. The test conditions (t to v) are shown in 
the following table. 

The results are shown in Tables 1 to 5 and Rg. 1 to Rg. 4. In the tables, the carboxyvinyl polymer is 
represented by "CVP". and the results are shown by the found viscosity at a time after being elapsed for a 
cert^n period of time from the initiation of test and the viscosity retension rate compared with the initial 
viscosity is also shown within a parenthesis. 



Test conditions 



No. 


Samples 


Active 
ingredient 


Light- 
irradiation 


Concentration 
of CVP (%) 


Results 


i 


Base 1 - 


Room dif- 
fused light 


0.5 


Table 1 
& Fig. 1 


: ii 

1 


1 1 J 


Direct sun } 0.25 
light 1 


Table 2 
& Fig. 2 


I 


" j - i " i 1,0 


Table 3 


\ ivi Ointment j Tranexamic 
i \ 1 acid 


tt H 


Table 4 
s Pig. 3 


V 


fi 


Ketoprofen 


II 


II 


Table 5 
& Fig. 4 
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Claims 

I. A gel ointment base which comprises an aqueous carboxyviny! polymer solution and an amino acid 
in an amount effective for increasing the viscosity of the aqueous carboxyviny! polymer solution. 

5 Z The gel ointment base according to claim 1, which has pH 5 - 9 and a viscosity of 1,000 - 100,000 
cP at 20'a 

3. The gel ointment base according to claim 1 . wherein the amino acid is a member selected from the 
group consisting of alanine, valine, isoleucine. serine, cysteine, ornithine, lysine, arginine, histidine. proline, 
threonine and methionine, * 

70 4. The gel ointment base according to claim 1 . wherein the aqueous carboxyvinyl polymer solution is an 
aquoeus solution contaning 0.05 - 5,0 % by weight of a carboxyvinyl polymer. 

5. The gel ointment base according to claim 1, wherein the amino acid is used in an amount of 0.1 to 
10.0 % by weight based on the whole weight of the base. . 

6. A gel ointment which comprises an effective amount of an active medical substance and the gel 
75 ointment base as set forth in claim 1 . 

7. The gel ointment according to claim 6. which has pH 5 - 9 and a viscosity of 1.000 - 100.000 cP at 
20*C, 

8. The gel ointment according to ciaim 6, wherein the amino acid Is a memt)er selected from the group 
consisting of alanine, valine, isoleucine. serine, cysteine, ornithine, lysine, arginine. histidine. proline. 

20 threonine and methionine. 

9. The gel ointment according to claim 6, wherein the aqueous carboxyvinyl polymer solution is an 
aquoeus solution containing 0.05 - 5.0 % by weight of a carboxyvinyl polymer. 

10. The gel ointment according to claim 6. which is applicable to a viscous membrane or a skin. 

I I . The gel ointment according to claim 6. wherein ttie active medical substance is dissolved by adding 
25 a solubilizer or a solvent. 

Claims for the following contracting State: ES 

1 . A method for preparing a gel ointment base comprising an aqueous carboxyvinyl polymer solution 
30 and an amino acid, which comprises adding an amino acid to an aqueous carboxyvinyl polymer solution In 

an amount effective for Increasing the viscosity of the aqueous carboxyvinyl polymer solution with stirring, 
and optionally followed by adjusting to pH 5 to 9 with an appropriate pH adjuster. 

2. The method for preparing a gel ointment base according to claim 1. wherein the gel ointment base 
has pH 5 - 9 and a viscosity of 1 ,000 - 100,000 cP at 20"C. 

35 3. The method for preparing a gel ointment base according to claim 1 . wherein the amino acid is a 
member selected from the group consisting of alanine, valine, isoleucine, serine, cysteine, ornithine, lysine, 
arginine, histidine, proline, threonine and methionine. 

4. The method for preparing a gel ointment base according to claim 1 . wherein the aqueous 
carboxyvinyl polymer solution is an aquoeus solution containing 0.05 -5.0 % by weight of a carboxyvinyl 

40 polymer. 

5. The method for preparing a gel ointment base according to claim 1. wherein the amino acid is used 
in an amount of 0.1 to 10.0 % by weight based on the whole weight of the base. 

6. A method for preparing a gel ointment comprising an effective amount of an active medical 
substance and the gel ointrrient base as set forth in claim 1 , which comprises adding an active medical 

45 substance to the gel ointment base as set forth in claim 1 , or dissolving or dispersing an active medical 
substance in an aqueous carboxylvlnyl polymer solution and adding thereto an aqueous amino acid solution 
with stirring, and optionally followed by adjusting to pH 5 to 9 with a pH adjuster. 

7. The method for preparing a get ointment according to claim 6, wherein the gel ointment has pH 5 - 9 
and a viscosity of 1,000 - 100.000 cP at 20^C. 

so 8. The method for preparing a gel ointment according to claim 6. wherein the amino acid is a member 

selected from the group consisting of alanine, valine, isoleucine, serine, cysteine, ornithine, lysine, arginine. 

histidine, proline, threonine and methionine. 

9- The method for preparing a gel ointment according to claim 6. wherein the aqueous carboxyvinyl 

polymer solution is an aquoeus solution containing 0.05 -5.0 % by weight of a carboxyvinyl polymer. 
55 10. The method for preparing a gel ointment according to claim 6. which is applicable to a viscous 

membrane or a skin. 

t1. The method for preparing a gel ointment according to claim 6. wherein the active medical 
substance is dissolved by adding a solubilizer or a solvent 
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